The Central Detector of the UAl experiment at the CERN pp Collider underwent a first physics run at the end of 1981. The detector consists of a large drift chamber assembly (25 m3, X 6000 sense wires). An electronics readout with multi-hit capability simultaneously digitizes the time and the analog information used for charge division and energy measurement. The initial performance of the readout and control system will also be presented. The detector was tested in two cosmicray runs, and is now fully operational for the second physics run; this started at the beginning of October 1982.
Introduction
The UAl experiment is now taking data, in a second physics run, since the beginning of October 1982. The Central Detector is fully operational and is completely equipped with all the readout channels. A picture of how it appears in its final configuration in the experimental set-up is presented in Fig. 1 . Fig. 1 Picture of the experimental set-up We briefly recall here the general characteristics of the detector, focusing on the properties which are most relevant to its operation, such as the HV control, the readout, the data acquisition, and the calibration system. The first results, which closely approach the design performance, will also be presented.
Description of the Detector
The central detector, in its final assembly, is a self-supporting cylinder made of six independent halfcylinder chambers, each having a length of 2 m and a diameter of 2.2 m. A schematic view of the arrangement of the six modules is shown in Fig. 2 . The orientation of the wire planes has been chosen so as to keep a constant density of points along the tracks over all the detector volume, taking into consideration the expected topology of pp interactions and the characteristics of the magnetic field (dipole type with horizontal direction). The most relevant parameters of the detector are summarized in Table 1 . The arrangement of a typical drift cell is shown in Fig. 3 The complexity of a pp interaction at 540 GeV in the c.m. system in terms of multiplicity and particle density led to a readout system capable of continuously recording the "whole history" (4 ups) of each wire between two successive bunch crossings.
The basic scheme of each wire readout is reported in Fig. 5 Fig. 6 , whilst the feedback on the charge division linearity is shown in Fig. 7 . The first way, using both kinds of beams, is still in the construction phase. A set of 40 nitrogen laser units, each one providing three light-beams at different angles, is now being constructed. Each laser is pulsed by its own HV supply of the Marx generator type, but a simultaneous firing of all of them is foreseen.
A set of X-ray flash tubes, providing very narrow X-ray beams through 1 m long collimators, has also been installed and is ready to supply an absolute calibration which is complementary to the one provided by the laser light. The time spectrum of 12 X-ray beams seen by one chamber is shown in Fig. 8. L DR F Fig. 8 Time spectrum of 12 X-ray beams on the bottom of the detector: a) drift time spectra obtained with z 1500 shots (bins of 4 ns); b) X-ray beam position reconstructed from the time spectra.
Up to now, however, only the "internal" calibration method, using real tracks from pp collisions or cosmic-ray events, has been used to fit the relevant detector parameters. Actual events without magnetic field allow a fine tuning of the relative reference time to per drift volume. With tracks crossing more than one drift volume, the absolute time to can be found precisely and the angular correlation formalism for the drift time is checked. The two other relevant parameters, which are fitted to obtain the best reconstruction, are the drift velocity and the drift angle with field on. The over-all precision of these constants, measured independently for each module, is z 0.5%, and their value is 53 mm/ps for W and 22.20 for a with a drift field of 1.2 kV/cm and a magnetic field of 5.6 kG. The residuals in the drift-time direction are shown in Fig. 9 A first analysis of the data has given good results, mainly for the drift-time coordinate where an accuracy of about 300 pm has been obtained, although effects coming from the geometry of the module or field distortion have not yet been studied. The high precision of the drift-time coordinate allows a good pattern recognition in the plane normal to the direction of the nagnetic field, as can be seen in Fig. 12 where two events from pp collisions are displayed. Now the time has come to extract, in the most profitable way, all the other relevant information that the detector can provide. For this, a complete understanding of the online calibration and a serious analysis of the charge division and the pulse shape is under way, having as the final goal the determination of the detector's ultimate performance with respect to two-particle resolution, high-momenta measurement, particle identification, particle correlations, and jets. Fig. 12 Display, in the plane normal to the magnetic field, of two pp events at 540 GeV in the centre of mass
